20 Japan is one of the few rabies-free countries/territories which implement the policy 21 of mandatory vaccination of domestic dogs. In order to assess the economic 22 efficiency of such policy in reducing the economic burden of a future canine rabies 23 outbreak in Japan, a benefit-cost analysis (BCA) was performed using probabilistic 24 decision tree modelling. Input data derived from simulation results of published 25 mathematical model, field investigation conducted by the authors at prefectural 26 governments, literature review, international or Japanese database and empirical 27 data of rabies outbreaks in other countries/territories. The current study revealed 28 that the annual costs of implementing the current vaccination policy would be 29 US$160,472,075 (90% prediction interval [PI]: $149,268,669,974). The 30 economic burden of a potential canine rabies outbreak in Japan were estimated to
Page | 9 145 (in terms of both the number of cases and the duration), hence decreasing the 146 economic burden of the outbreak in terms of lower costs in implementing rabies 147 control measures for the government and lower risk of contracting rabies for the 148 local people (which would lead to fewer people receiving medical treatment and a 149 lower probability of human death). Hence, the benefits of maintaining the current 150 rabies vaccination policy were calculated as incremental benefits using a 151 damage-avoided approach described below. On the contrary, the costs of 152 maintaining the current policy were considered to be borne by dog owners who 153 vaccinate their dogs against rabies (note that they also bear the gross profits made 154 by private animal clinic or JVMA) and the government in providing funds to JVMA to 155 organize the vaccination campaign. 272 Chinese ferret-badger. Since Japan has been rabies-free for over half a century, it can 273 be foreseen that a rabies outbreak would cause massive public panic in the country 274 leading to unnecessary use of PEP similar to the situation in the Taiwan epizootic.
275 According to the Ministry of the Environment [24], the average daily incidence of 276 dog-bite victims was reported to be 12 persons in 2016 (note that the number of 277 victims exposed to animals other than dogs was not included in the calculation due 278 to a lack of official data; for reference nine cases of fatal injury due to a cat was 279 reported in 2016). Based on this, it was assumed that on a daily basis six persons 280 (50% of the daily incidence) and ten persons (80% of the daily incidence) would 281 receive PEP due to public panic during a rabies outbreak under the current 282 vaccination policy and abolition of such policy, respectively. The direct and indirect 283 costs involved were then estimated in a similar manner as described above, while 284 the use of RIG was not considered for Category III exposure in this case. 308 The decision tree model (Fig 1) was developed in PrecisionTree and @Risk Version 309 7.5.1 (Palisade Corporation) within Microsoft® Excel 2016, and was run with 5,000 310 iterations using Latin Hybercube sampling for each simulation. Information on cost 311 data and input variables into the model is summarised in S1 Table. 
